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Description 



Bacltgfound of the Invention 



[00011 The present invention relates to phenyl acrylamide derivatives, to processes and inteimediates fortheir prep- 
aration, to phamiaceutical compositions containing them and to their medicinal use. The compounds of the present 
invention are selective agonists and antagonists of serotonin 1 (S-HT^) receptors. They are useful in treating or pre- 
venting migraine, depression and other disorders for which a S-HT, agonist or antagonist is indicated 
^T^l . ^^".T^" ''^'^"^ Publication 434,561, published on June 26, 1991, refers to 7-alkyl, alkoxy, and hydroxy 
substituted-1-(4-substituted-1-pipera2inyl)-naphthalenes. The compounds are referred to as 5-HT, agonists and an- 
tagonists useful for the treatment of migraine, depression, anxiety, schizophrenia, stress and pain 
[0003] European Patent Publication 343,050, published on November 23, 1989, refers to 7-unsubstituted halogen- 
Trl'^^ substituted-1-(4-substituted-1-pipera2inyl)-naphthalenes as useful ligand therapeutics 

[0004] Glennon ^ ah, refers to 7-methoxy-1-(1-pipera2inyl).naphthalene as a useful S-HT, ligand in their article 
o-n\fo Serotonin Receptors", Clinical Drug Res. Dev . 22, 25-36 (1991). 

ETv^LSf""?"'^ ^'^''"^ "Serotonin Receptors: Clinical Implications". Neuroscience and Behavioral Review s. 14 
3547 (1 990 , refers to the phamiacological effects associated with serotonin receptors Including appetite suppressi^ 
themioregulation. cardiovascular/hypotensive effects, sleep, psychosis, anxiety, depression, nausea, emesis, Alzhe- 
imers disease, Parkinson's disease and Huntington's disease. 

[0006] World Patent Application WO 95/31 988, published November 30, 1 995, refers to the use of a 5-HT,n antaa- 
onist in combination with a antagonist to treat CNS disorders such depression, generalized anxiej panto 

disorder, agoraphobia, social phobias, obsessive-compulsive disorder, post-traumatto stress disorder memorJ disor- 
ders, anorexia nervosa and bulimia nervosa, Parkinson's disease, tardive dyskinesias, endocrine disorders such as 
hyperprolactinaemia, vasospasm (particularly in the cerebral vasculature) and hypertension, disorders of the gastroin- 
testinal tract where changes in motility and secretion are involved, as well as sexual dysfunction 
[00071 G. MauraetaL^J. Neurochem, 68 (1), 203-209 (1996), have stated that administration of agonists selective 
for 5-HT1A receptors or for both S-HTi^ and 5-HTid receptors might represent a great improvement in the treatment 
of human cerebellar ataxias, a muitifaceted syndrome for which no established therapy is available. 

Summary of the Invention 



[0008] The present invention relates to compounds of the formula 




wherein Ri is a group of the fomula G^, g2, g^, G^ or G^, depicted below. 
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wherein E 

Is oxygen, sulfur, SO or SO2; 

R6 Is selected from the group consisting of hydrogen, (Ci-Cg)alkyl, [(C2-C4)alkyl]aryl wherein the aryl moiety is 
phenyl, naphthyl, or heteroaryl-(CH2)q-, wherein the heteroaryl moiety is selected from the group consisting of 
pyridyl, pyrimldyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzlsothiazolyl and q is zero, one, two, three 
or four, and wherein said aryl and heteroaryl moieties may optionally be substituted with one or more substituents 
independently selected from the group consisting of chloro, fluoro, bromo, iodo, (Ci-C5)alkyl, (Ci-C6)alkoxy, trif- 
luoromethyl, cyano and -S0g(Ci-C6)alkyl, wherein g Is zero, one or two; 

R7 is selected from the group consisting of hydrogen, (Ci-Ce)alkyl, [(C2-C4)alkyl]aryl wherein the aryl moiety is 
phenyl, naphthyl, or heteroaryl-(CH2)q-, wherein the heteroaryl moiety is selected from the group consisting of 
pyridyl, pyrimldyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzlsothiazolyl and q is zero, one, two, three 
or four, and wherein said aryl and heteroaryl moieties may optionally be substituted with one or more substituents 
independently selected from the group consisting of chloro, fluoro, bromo, iodo, (Ci-C6)alkyl, (Ci-C6)alkoxy, trif- 
luoromethyl, -C(=0)-(Ci-C6)alkyl, cyano and -S0j(C^-C6)aikyl, wherein j is zero, one or two; 
or R6 and R7 taken together fonn a 2 to 4 carbon chain; 
R® is hydrogen or (C^-C3)alkyl; 
PP is hydrogen or (C^-C6)alkyl; 

or and R^, together with the nitrogen atom to which they are attached, form a 5 to 7 membered ring; 
and p is one, two, or three; 

R2 Is hydrogen, (Ci-C4)alkyl, phenyl or naphthyl, wherein said phenyl or naphthyl may optionally be substituted 
with one or more substituents, preferably from zero to three substituents, independently selected from the group 
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consisting of chioro, fluoro, bronno, iodo. (Ci-C6)all<yl. (C,-C6)alkoxy. trifluoromethyl, cyano and -S0„(Ci-C8)alkyl 
wherein g is zero, one or two; ^ 
R3 is -(CH2)„B, wherein m is zero, one, two or three and B is hydrogen, phenyl, naphthyl or a 5 or 6 membered 
heteroaryl group containing from one to four hetero atoms in the ring (e^, furyl, thienyl, thiazoiyi, pyrazolyl iso- 
thiazolyl, oxazolyl, isoxazolyl. pyn-olyl, triazoiyi, tetrazolyl, imidazolyl, 1 ,3,5-oxadiazolyi, 1 ,2.4-oxadiazolyl 

1.2.3- oxadiazolyl, 1,3,5-thiadiazolyl, 1,2,3-thiadia20lyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl! 

1.2.4- triazinyl, 1 ,2,3-triazinyl, 1,3,5-triazinyl, benzoxazolyl, benzothiazolyl, benzisothiazoiyi, benzisoxazolyl ben- 
zimrdazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, isobenzofuranyi, isoindolyl. indolyl. indazolyl isoqui- 
nolyl, quinolyl, phthalazinyi, quinoxalinyi, quinazolinyl, benzoxazinyl; etej, and wherein each of the foregoing aryl 
and heteroaryl groups may optionally be substituted with one or more substituents, preferably from zero to three 
substituents, independently selected from the group consisting of chioro, fluoro, bromo, iodo, (Ci-Ce)alkyl (C.- 
C6)all<oxy, trifluoromethyl, cyano, hydroxy, -COOH and -S0g(Ci-C6)alkyl, wherein g is zero, one or two; 

IS (Ci-C6)alkyl or aiyl or R3 and R-^ may optionally be taken together with the nitrogen to which they are attached 
to form a five to seven membered heteroalkyl ring, wherein any two of the carbon atoms of said heteroalkyi ring 
may optionally be replaced with a heteroatom selected from the group consisting of nitrogen, oxygen or sulfur (e, 
S,, pyn-ohdine, isoxazolidine, 1 ,3-oxazolidin-3-yl, isothiazolidine, 1 .3-thiazolidin-3-yl, 1 .2-pyrazolidin-2-yi 1 3-pyra^ 
zolidin-1-yl, piperidine, thiomorpholine, 1 ,2-tetrahydrothiazin-2-yi, 1 ,3-tetrahydrothiazin-3-yl, tetrahydrothiadi- 
azine, morpholine, 1 ,2-tetrahydrodiazin-2-yl, 1 ,3-tetrahydrodiazin-1-yl. piperazine, ete.); wherein said heteroalkyl 
nng may optionally be substituted by aryl or heteroaryl (exj,, furyl, thienyl, thiazoiyi, pyrazolyl, isothiazolyl, oxazolyl 
isoxazolyl, pyrrolyl, triazoiyi, tetrazolyl, imidazolyl, 1 ,3,5-oxadiazolyl, 1 ,2,4-oxadlazolyl. 1 .2,3-oxadiazolyl, 1 3 5-thi- 
adiazolyl. 1 ,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 1,2,4-triazinyl, 1 2 3-triazi- 
nyl, 1 ,3,5-tnazinyl, benzoxazolyl, benzothiazolyl, benzisothiazoiyi, benzisoxazolyl, benzimidazolyl, thianaphthenyl 
isothianaphthenyl, benzofuranyl, isobenzofuranyi. isoindolyl, indolyl, indazolyl, isoqulnolyl, quinolyl. phthalazinyi* 
quinoxalinyi, quinazolinyl, benzoxazinyl; etc.); ' 
R5 is hydrogen, {Ci-C6)alkyl or aryl, wherein aryl is selected from the group consisting of phenyl, napthyl pyridyl 
or pynmidyl. wherein any of said aryl may optionally be independently substituted on any available bondina site 
by any of the radicals of X; 

X is hydrogen, chioro, fluoro, bromo, iodo, cyano, (Ci-C6)alkyl, hydroxy, trifluoromethyl, (Ci-Ce)alkoxy -SO (C,- 
Ce)alkyl wherein mis zero one ortwo.-COjR^o or -CONRiiRiS; < m\ i 

each of Rio, rii and Ri2 is selected, independently, from the radicals set forth in the definition of R2- or RH and 
R 2, together with the nitrogen to which they are attached, fomi a 5 to 7 membered heteroalkyl ririg that may 
contain from one to four heteroatoms selected from nitrogen, sulfur and oxygen (e^., pyrrolidine, isoxazolidine 
1.3-oxazolidin-3-yl, isothiazolidine, 1,3-thiazolidin-3-yi, 1 .2-pyrazolidin-2-yl, 1 ,3-pyrazolidin-1 -yl, piperidine thio- 
rnorphoiine, 1 ,2-tetrahydrothiazin-2-yl, 1 ,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazine, morpholine, 1,2-tetrahy- 
drodlazln-2-yl, 1 ,3-tetrahydrodiazin-1 -yl, piperazine, etc.); 
the broken lines represent optional double bonds; 
and the pharmaceutically acceptable salts thereof. 

[0009] The present invention also relates to the phannaceutically acceptable acid addition salts of compounds of 
the fomiula I. The acids which are used to prepare the phannaceutically acceptable acid addition salts of the afore- 
mentioned base compounds of this invention are those which form non-toxic acid addition salts. I.e., salts containing 
pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrateTsulfate bisulfate 
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate glu- 
conate, saccharate, benzoate. methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamo- 
ate [Ne., 1 , 1 '-methylene-bis-(2-hydroxy-3-naphthoate)]salts. 

[0010] The Invention also relates to base addition salts of formula I. The chemical bases that may be used as reagents 
to prepare pharmaceutically acceptable base salts of those compounds of formula I that are acidic in nature are those 
that fonn non-toxic base salts with such compounds. Such non-toxic base salts include, but are not limited to those 
denved from such pharmacologfcally acceptable cations such as alkali metal cations (e^, potassium and sodium) and 
alkaline earth metal cations (e^, calcium and magnesium), ammonium or water-soluble amine addition salts such as 
N-methylglucamine (meglumine) , and the lower alkanolammonium and other base salts of pharmaceutically acceotabie 
organic amines. / k 

[0011] The compounds of this invention include all stereoisomers and all optical isomers of compounds of the formula 
I (e^, R and S enantiomers), as well as racemic, diastereomeric and other mixtures of such isomers. 
[0012] The compounds of this invention may contain olefin-like double bonds. When such bonds are present the 
compounds of the invention exist as cis and trans configurations and as mixtures thereof. 

[0013] Unless otherwise Indicated, the alkyi and alkenyl groups referred to herein, as well as the alkyi moieties of 
other groups referred to herein (ejg,, alkoxy), may be linear or branched, and they may also be cyclk: (e^, cyclopropyl 
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cyciobutyl, cyclopentyl, or cyclohexyl) or be linear or branched and contain cyclic moieties. Unless otherwise indicated, 

halogen Includes fluorine, chlorine, bromine, and iodine. 

[0014] Preferred compounds of the fomnula I include those wherein R"" is 



r 



N N-R'', 
\ / 



and R6 is methyl. 

[001 5] Preferred compounds of the fonnula I also include those wherein is substituted phenyl or -(CIH2)-substltuted 
phenyl. 

[0016] Preferred compounds of the fomiula I also include those wherein R2 is hydrogen. 

[0017] Preferred compounds of the fonnula I also include those wherein RS Is hydrogen or methyl. 

[0018] Preferred compounds of the fomiula I also include those wherein R^ is hydrogen or methyl. 

[0019] Preferred compounds of the fonnula I also include those wherein X is hydrogen, fiuoro or chloro, preferably 

wherein X is hydrogen. 

[0020] Examples of specific preferred compounds of the fonnula I are the following: 

3-[2-(4-methylpiperazin-1-yl)phenyl]-2,N-diphenylacrylamide; 
3-[2-(4-methylpiperazin-1-yl)phenyl]-N-(4-trifluoro-methylphenyl)-acrylamide; 
N-{3,4-dichlorophenyl)-3-[2-(4-methylpjpera2in-1-yl)phenyl]-acrylamide; 
N-(4-chlorobenzyl)-3-[2-(4-methylpipera2in-1-yl)phenyl]-2-phenylacrylamide; and 
N-(4-chlorobenzyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]acrylamlde. 

[0021] Other compounds of formula I include the following: 

N-(4-chlorobenzyl)-2-methyl-3-[2-(4-methyIpiperazin-1-yl)phenyl]-acrylamide; 

N-benzyl-3-{2-[methyl-(2-pyrrolidin-1-ylethyl)amlno]phenyl)-acrylamide; 

N-benzyl-3-[2-(2-pyrrolidin-1-yl-ethoxy)phenyl]-acrylamlde; 

N-(4-chlorobenzyl)-3-[2-fIuoro-6-(4-methylpiperazin-1 -yl)phenyl]-acrylamide; 

N-(4-chlorobenzyl)-3-[4-fluoro-2-(4-methylpiperazin-1 -yl)phenyl]-acrylamide; 

N-{4-chIorobenzyl)-3-[4-chloro-2-(4-methylplperazin-1-yl)phenyl]-acrylamide; 

N-(4-chlorobenzyl)-3-[4-chloro-2-methyl-6-(4-methylpiperazln-1-yl)phenyl]-acrylamide; 

N-(4-chlorobenzyl)-3-[2-methyl-6-(4-methylpiperazin-1-yI)phenyl]-acrylamlde; 

N-(4-chlorobenzyI)-3-[2-(1-methylpiperidin-4-yl)phenyl]-acrylamide; 

N-(4-chlorobenzyi)-3-[2-(1,4-dimethylpiperidln-4-yl)phenyl]-acrylamide; 

2- methyl-3-[2-(4-methylpiperazin-1 -yl)phenyI]-but-2-enoic acid 4-chloro-benzylamlde; 

3- [2-(4-methylpiperazin-1 -yl)phenyl]-but-2-enoic acid 4-chlorobenzylamide; 
N-(4-chiorobenzyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-2-trifluoro-methylacrylamide; 
N-[1 -(4-chlorophenyl)ethyl]-3-[2-(4-methylpiperazin-1 -yl)-phenyl]-acrylamide; 
N-(4-chlorophenyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-acrylamide; 
N-benzyi-N-methyl-3-[2-(4-methylpiperazin-1-yl)phenyl]-acrylamide; 
N-ben2yl-3-{2-[(2-dimethylaminoethyl)-methylamino]phenyl}-acrylamide; 
N-(4-chlorobenzyI)-2-methyl-3-[2-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-benzyl-3-{2-[methyl-(2-pyrro[idln-1-ylethyl)amino]phenyl}-propylamlde; 
N-benzyl-3-[2-(2-pyrrolidin-1-yl-ethoxy)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[2-fluoro-6-(4-methylpiperazin-1 -yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[4-fluoro-2-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[4-chloro-2-(4-methylpiperazin-1-yl)phenyl]-propylamlde; 
N-(4-chlorobenzyl)-3-[4-chloro-2-methyl-6-(4-methylpiperazin-1-yl)phenyl]-propyiamide; 
N-(4-chlorobenzyl)-3-[2-methyl-6-(4-methylpiperazin-1-yI)phenyl]-propylamide; 
N-(4-chloroben2yi)-3-[2-(1-methylpiperidin-4-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[2-(1,4-dimethylpiperidin-4-yl)phenyl]-propylamide; 
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2- methyl-3-[2-(4-methylpiperazin-1 -yl)phenyl]-but-2-anoic acid 4-chloro-benzylamicle; 

3- [2-(4-methylpiperazin-1 -yl)phenyl]-but-2-anoic acid 4-chlorobenzylamide; 
N-(4-chlorobenzyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-2-trifluoro-methylpropylamide; 
N-[1-(4-chlorophenyl)ethyl]-3-[2-(4-methylpiperazin-1-yl)-phenyl]-propylamide; 
N-(4-chlorophenyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-(3,4-dichlorophenyl)-3-[2-(4-methylpipera2in-1-yl)phenyl]-propylamide; 
N-ben2yl-N-methyl-3-[2-(4-methylpipera2in-1-yl)phenyl]-propylamide; and 
N-benzyl-3-{2-[(2-dimethylaminoethyl)-methylamino]phenyl}-propylamide. 
N-(4-(chlorobenzyl)-3-[2-(4-methylpiperazin-1 -yl)-4-(piperidine-1 -caibonyl)phenyl]-aciylamide- and 
3-[5-fluoro-2-(4-methylpiperazin-1-yl)pheny]-1-(2-phenylpiperidin-1-yl)-prop-2-ene-1-one. 

[0022] The present invention also relates to a pharmaceutical composition for treating or preventing a disorder or 
condition selected from hypertension, depression, generalized anxiety disorder, phobias (e^, agoraphobia social 
phobia and simple phobias), posttraumatic stress syndrome, avoidant personality disorder, premature ejaculation eat- 
ing disorders (e^, anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e^, addictions to alcohol 
cocaine, heroin, phenolbarbltol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease' 
obsessive-compulsive disorder, panic disorder, memory disorders (e^, dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parkinson's diseases (e^, dementia in Parkinson's disease, neuroleptic-lnduced parkin- 
sonism and tardive dyskinesias), endocrine disorders (e^, hyperprolactinaemia), vasospasm (particularly in the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders Involving changes in motility and secretion and 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a mammal, preferably a human 
comprising an amount of a compound of the fomiula I or a phamiaceutlcally acceptable salt thereof effective in treating 
or preventing such disorder or condition and a pharmaceutically acceptable carrier 

[0023] The present invention also relates to a pharmaceutical composition for treating or preventing a disorder or 
condition that can be treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a 
human, comprising an amount of a compound of the fomiula I, or a phaimaceutically acceptable salt thereof effective 
in treating or preventing such disorder or condition and a phamiaceutlcally acceptable carrier. Examples of such dis- 
orders and conditions are those enumerated in the preceding paragraph. 

[0024] The present invention also relates to a method for treating or preventing a disorder or condition selected from 
hypertension, depression, generalized anxiety disorder, phobias (ej., agoraphobia, social phobia and simple phobias) 
posttraumatic stress syndrome, avoidant personality disorder, premature ejaculation, eating disorders (e^ anorexia 
nervosa and bulimia nervosa), obesity, chemical dependencies (e^, addictions to alcohol, cocaine, heroin, phenol- 
barbltol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, obsessive-compulsive 
f-l^o^rf!: ""^^"^ disorders (e^, dementia, amnestic disorders, and age-related cognith^e decline 

(ARCD)), Parkinson s diseases (e^, dementia in Parkinson's disease, neuroieptic-induced parkinsonism and tardive 
dyskinesias), endocnne disorders (e^, hyperprolactinaemia), vasospasm (particularly in the cerebral vasculature) 
cerebellar ataxia, gastrointestinal tract disorders involving changes in motility and secretion, and chronic paroxysmal 
hemicrania and headache associated with vascular disorders In a mammal, preferably a human, comprising adminis- 
tenng to a mammal in need of such treatment or prevention an amount of a compound of the fomiula I, or a pharma- 
ceutically acceptable salt thereof, that is effective in treating or preventing such disorder or condition 
[0025] The present invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a human, comprising 
administenng to a mammal In need of such treatment or prevention an amount of a compound of the fomiula I or a 
phanmaceutically acceptable salt thereof, that is effective In treating or preventing such disorder or condition ' 
[0026] The present invention also relates to a phannaceutical composition for treating or preventing a disorder or 
condition selected from hypertension, depression, generalized anxiety disorder, phobias (e^, agoraphobia social 
phobia and simple phobias), posttraumatic stress syndrome, avoidant personality disorder, premature ejaculation eat- 
ing disorders (e^, anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e^, addictions to alcohol 
cocaine, heroin, phenolbarbltol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease' 
obsessive-compulsive disorder, panic disorder, memory disorders (e^, dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parkinson's diseases (exj,, dementia in Paikinson's disease, neuroieptic-induced parkin- 
sonism and tardive dyskinesias), endocrine disorders (e^, hyperprolactinaemia). vasospasm (particularly In the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in motility and secretion and 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a mammal, preferably a human 
comprising a serotonin receptor antagonizing or agonizing effective amount of a compound of the foimula I or a phar- 
maceutically acceptable salt thereof, and a phannaceutically acceptable carrier. 

[0027] The present Invention also relates to a phamiaceutical composition for treating or preventing a disorder or 
condition that can be treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a 
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human, comprising a serotonin receptor antagonizing or agonizing effective amount of a compound of the fomiula I, 
or a pharmaceutically acceptable salt thereof, and a pharmaceutlcally acceptable carrier. 

[0028] The present invention also relates to a method for treating or preventing a disorder or condition selected from 
hypertension, depression, generalized anxiety disorder, phobias (e.g. , agoraphobia, social phobia and simple phobias), 

s posttraumatic stress syndrome, avoidant personality disorder, sexual dysfunction ( e.g. , premature ejaculation), eating 
disorders ( e.g. , anorexia nervosa and bulimia nervosa), obesity, chemical dependencies ( e.g. , addictions to alcohol, 
cocaine, heroin, phenolbarbitol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, 
obsessive-compulsive disorder, panic disorder, memory disorders ( e.g. , dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parl<inson's diseases (e.g. , dementia in Part<inson's disease, neuroleptic-lnduced parkin- 

10 sonism and tardive dyskinesias), endocrine disorders (e.g. , hyperprolactinaemia), vasospasm (particularly in the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in motility and secretion, and 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a mammal, preferably a human, 
comprising administering to a mammal requiring such treatment or prevention a serotonin receptor antagonizing or 
agonizing effective amount of a compound of the fonmula I or a phamiaceutlcally acceptable salt thereof. 

15 [0029] The present Invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a human, comprising 
administering to a mammal requiring such treatment or prevention a serotonin receptor antagonizing or agonizing 
effective amount of a compound of the formula I or a pharmaceutically acceptable salt thereof. 
[0030] The present Invention also relates to a phamriaceutical composition for treating or preventing a condition or 

20 disorder that can be treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a 
human, comprising: 

a) a pharmaceutically acceptable earner; 

b) a compound of the fomiula I or a pharmaceutically acceptable salt thereof; and 

25 c) a 5-HT re-uptake inhibitor, preferably sertraline, or a phamiaceutically acceptable salt thereof; 

wherein the amount of the active compounds ( i.e. , the compound of fonnula I and the 5-HT re-uptake inhibitor) 
are such that the combination is effective in treating or preventing such disorder or condition. 
[0031] The present invention also relates to a method for treating or preventing a disorder or condition that can be 
30 treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a human, comprising 
administering to a mammal requiring such treatment or prevention: 

a) a compound of the formula I, defined above, or a pharmaceutically acceptable salt thereof; and 

b) a 5-HT re-uptake inhibitor, preferably sertraline, or a phamnaceuticaiiy acceptable salt thereof; 

35 

wherein the amounts of the active compounds (Ke., the compound of formula I and the 5-HT re-uptake inhibitor) 
are such that the combination is effective in treating or preventing such disorder or condition. 
[0032] The present invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a human, comprising 
40 administering to said mammal requiring such treatment or prevention: 

a) a 5-HT^;^ antagonist or a phannaceutically acceptable salt thereof; and 

b) a 5-HTiD antagonist or a phannaceutically acceptable salt thereof; 

45 wherein the amounts of each active compound (Le., the 5-HTia antagonist and the S-HT^d antagonist) are such 

that the combination is effective in treating or preventing such disorder or condition. 

[0033] "Enhanced serotonergic neurotransmission," as used herein, refers to increasing or improving the neuronal 
process whereby serotonin is released by a pre-synaptic cell upon excitation and crosses the synapse to stimulate or 
inhibit the post-synaptic cell. 

50 [0034] "Chemical dependency," as used herein, means an abnormal craving or desire for, or an addiction to a drug. 
Such drugs are generally administered to the affected individual by any of a variety of means of administration, including 
oral, parenteral, nasal or by inhalation. Examples of chemical dependencies treatable by the methods of the present 
invention are dependencies on alcohol, nicotine, cocaine, heroin, phenolbariDitol, and benzodiazepines (e.g. , Valium 
(trademark)). "Treating a chemical dependency," as used herein, means reducing or alleviating such dependency. 

55 [0035] Sertraline, (1 S-cis)-4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-N-methyI-1-naphthalenamine, as used herein 
has the chemical fomiula C^7H^7NCl2 and the following structural fonnula 



7 




Its synthesis is described in United States Patent 4.536,518. assigned to Pfizer Inc. Sertraline hydrochloride is useful 
as an antidepressant and anorectic agent, and is also useful in the treatment of depression, chemical dependencies 
anxiety obsessive compulsive disorders, phobias, panic disorder, post traumatic stress disorder, and premature ejac- 
ulation. ' 

Detailed Description of the Invention 



[0036] Compounds of the formula I may be prepared according to the following reaction Schemes and discussion 
Unless othenvise indicated, g, m, p, q, R1. R2 R3, R4 rs, rs r7, r8 r9_ rio, rii_ ri2^ qi q2 g3 QS E and X 
as used in the structural fomiulae I, II. III. IV, V, VI. Vr, VII, XI, XII, XIII, XIV. XV. XVI. XVII XVIII.' XX.' Xx'l, XXII XXIII 
and XXIV in the reaction Schemes and discussions that follow are as defined above. 
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[0037] &heme 1 refers to the preparation of compounds of the formula I from compounds of the fomiula III Com 
pounds Of the formula III are commercially available or can be made by methods we« known to thosl oToJdlnU sS 

\l^L rtrT!^4 '"STf °^ synthesizing compounds of the fomiula I. wherein Ri is a group of the 

iZ llSl: f K ""^'^"'"^ '° ' ' ^ ^""^P""""* of thefomiula III. wherein Q is a surtable leaving group 

ilSin T' '"^f to«y'«te. etc.). is reacted with a compound of the fomiula R^H wheS R1 is a 

gra^up of tt,e fomiula Qi. G3 or QS. m the presence of a base, to form the corresponding compound of fLuli lf 
e^b^a:Zt"Sc^?rto^ ? atemperaturetrom about 0«C to about 140-C forabout 1 hoTto about'd y ! 
STnMrrT M 1 J ^ ^"""^ '^'"^etf^y sulfoxide (DMSO). N,N-dimethyiforma 

mide (DMF). N.N-d,methylacetamide (DMA) or N-methyl-2-pyrrolidinone (NMP), preferably DMF SuitaSe basesin 
s ut hiillS ('^aaC03)^potassium carbonate (K,C03). sodium hydLide (NaOH) andTo^^ 

Zate is pStred ^' " P^'^^""""' pyridine. Anhydrous poLsium car- 

f!nH!?„co?'"''°""!S-5 " converted into compounds of the fomiula i by subjecting them to an aidol 

Sn beTSl^L^H ' '^°^«''^P'«- °f an aldoi condensation, a^onipound of the on^ula I 

can be reacted with a compound of the formula '"f ""uw ii 
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IV 

in the presence of a base, to fomn an aldol intennediate of the fomnula 

IS 



20 




25 y 

which may be isolated or converted directly In the same reaction step to a compound of the formula I, wherein the 
dashed line Is a double bond, by the loss of water. The degree of completion for the conversion of compounds of the 

30 formula II to the aldol product of fomnula I may be assessed using one or more analytical techniques, such as thin layer 
chromatography (tic) or mass spectrometry. In some instances it may be possible or desirable to isolate the Intermediate 
of formula V. In such case, the compound of formula V may be converted into the compound of fomriula I by the elim- 
ination of water using techniques which are familiar to those skilled in the art, for example, by heating to the reflux 
temperature a solution of the compound of fomnula Vina solvent such as benzene, toluene or xylene, in the presence 

35 of a catalytic amount of benzene- or p-toluene-sulfonic acid with provision for the removal of the water generated. Such 
water removal techniques may involve the use of molecular sieves or a Dean-Stark trap to isolate the water created 
as an azeotrope with the solvent. The aldol reaction is typically carried out in a polar solvent such as DMSO, DMF, 
tetrahydrof uran (THF) , methanol or ethanol, at a temperature from about -25*C to about 80**C. Preferably, this reaction 
is carried out in THF at about 25'*C. Suitable bases for use in the aldol fomnation step include potassium carbonate 

40 (K2CO3), sodium carbonate (Na2C03), sodium hydride (NaH), pyn*olidine and piperidine. Sodium hydride is preferred. 
Aldol condensations are described in " Modem Synthetic Reactions ," Herbert O. House, 2d. Edition, W.A. Benjamin, 
Menio Park, California, 629-682 (1972). 

[0040] Alternatively, the compound of formula IV (Le^, a compound of formula IVa wherein "L" is hydrogen) can be 
converted Into a compound of the formula I by means of a Wittig olefination. as described in Helvetica Chlmica Acta , 
45 46, 1580 (1953), and depicted below. 



50 



55 
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(C6H5)3P*L 




iVa L = H XII 
L = ( e.g. , Br) 

The compound of formula IVa can be converted into the corresponding bromide of fomiula XI using standard bromi- 
n^ion conditions, followed by treatment with triphenylphosphine in anhydrous THF to fomi the intennediate of fomiula 
XII. The compound of fomiula XII can then be treated with a strong base (e^, aqueous Na^CO,) to generate the 
corresponding phosphonium ylide, which can then be reacted with the appropriate intemiediate of fomiula II to produce 
compounds of general fomnula I. This transfomiation is described in A. Maercker. Organic Reactions . 1965 14 270 

[00411 Compoundsofthefomiulalwhereinthedashedilnerepresentsasinglecarbon^arbonbondmaybeprepared 
by hydrogenaftng the corresponding compounds wherein the dashed line represents a double carbon-carbon bond 
using standard techniques that are well known to those skilled in the art. For example, reduction of the double bond 

^IwpS S^T """^ "^^^^^^ P^''^*^'""^ °" (Pd/C), palladium on barium 

sulfate (Pd/BaS04). Platmum on carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst) In 
an appropnate solvent such as methanol, ethanol. THF, dioxane or ethyl acetate, at a pressure from about 1 to about 
l^ZTT^T,^T^TT^'°'^ about 60-C. as described in Catalytic Hvdrooenation in Qrn ;.ni. 

Paul Rjjander. Academic Press Inc., San Diego. 1979, pp. 31-63. The following condiSons are preferred- 
Pd on carbon methanol at 25»C and 50 psi of hydrogen gas pressure. This method also provides for introduction of 
hydrogen isotopes (i^, deuterium, tritium) by replacing iHj with ^H^ or^H^ in the above procedure 
[0042] An altemative procedure employing the use of reagents such as ammonium fomiate and Pd/C in methanol 
111 '^l ifT'!*"? inertatmosphere (e^. nitrogen or argon gas) is also effective in reducing the carbon- 

cajon double bond of compounds of the fomiula I. Another alternative method involves selective reduction of the 
carbon-carbon bond. This can be accomplished using samarium and iodine or samarium iodide (SmU) in methanol or 
ethanol at about room temperature, as described by R. Yanada et. al,, Synlett pp 4434 (1 995) 
[0043] The starting materials of the fomiulas III and IV are either commercially available or known in the art For 
example compounds of fomiula III in which R2 is hydrogen are readily available from commercial sources or may be 
Sni;? "^'"h '^'"'^'"^^^ '^^^'^'^^^ "terature. They may also be prepared from the corresponding 

^foct^I K °' esters (Le,. fomiula HI) wherein R2 = OH or O-alkyI), which are commercially available. These acids 
or esters can be reduced to the corresponding alcohols of fomnula XIII, depicted below, wherein Q is defined as for 
^ent Q "'d X°"^ °' "'"'^ °' ^ "^''^^ °^ '^'^"'""^ ^^^"^ ^"'^ conditions, depending upon the nature of the sub- 
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is Such reducing agents include sodiunn borohydride (NaBH4), sodium cyanoborohydrlde (NaCNBHs), lithiunn aluminum 
hydride (LiAIH^) and borane in THF (BHa^THF) in solvents such as methanol, ethanol, THF, diethyl ether and dioxane. 
Oxidation of the alcohol of formula XIII to the corresponding aldehyde of fomriula II may be accomplished using a 
selective oxidizing agent such as Jones reagent (hydrogen chromate (H2Cr04)), pyridinium chlorochromate (PCC) or 
manganese dioxide (MinOg). References for such conversions are readily available (e.g. , K.B. Wiberg, Oxidation in 

20 Organic Chemistry, Part A , Academic Press Inc, N.Y., 69-72 (1965)). 

[0044] The compounds of formula R"'H used in the preparation of intermediates of the formula III are readily available 
or may be prepared using standard methods of organic synthesis known to those skilled in the art and adapted from 
procedures disclosed in the chemical literature. For example, the preparation of compounds of thefonnula R''H, wherein 
Ri is G'', may be accomplished using the following reaction sequence, beginning with commercially available N-tert- 

25 butoxycarbonyl piperazine (VI): 



COOt-Bu COOt-Bu 

I I H 



35 




Alkylation of the compound of fonnula VI with a compound of the fonnula R^Y wherein Y is a leaving group, and is 
defined as Q is defined above and R® is (C^-C5)alkyl, aryl-(C2-C4)alkyl wherein the aryl moiety is phenyl or naphthyl, 
or heteroaryl-(CH2)q, wherein q is zero, one, two, three or four, and the heteroaryl moiety is selected from pyrldyl, 

45 pyrimidyl, benzoxazolyl, benzothiazolyl, benzlsoxazolyl, and benzisothiazolyl, in the presence of an acid scavenger 
( e.g. , sodium bicarbonate (NaHCOs), potassium bicarbonate (KHCO3), sodium carbonate (Na2C03) or potassium car- 
bonate (K2CO3)), in a polar solvent such as acetone at a temperature of about 10^*0 to about the reflux temperature 
of the solvent, will yield the intermediate of formula VII. Removal of the tert-butoxycarbonyl group can be accomplished 
using acidic conditions, e^, HBr in acetic acid or trifluoroacetic acid until the reaction Is judged to be complete. 

50 [0045] Compounds of thefonnula II wherein R"" istetrahydropyridine or piperidine and R^ is hydrogen can be prepared 
from 2-bromobenzaldehyde, which is commercially available, as depicted In Scheme 2. Refemng to Scheme 2, the 
compound of formula II I is first converted Into a protected aldehyde or ketone of the fonnula XIV, wherein P represents 
the entire protected aldehyde or ketone moiety, using methods well known in the art. For example, the 1 ,3-dloxolane 
derivative of the aldehyde may be prepared according to the method described by J.E. Cole et al., J. Chem. Soc , 244 

55 (1962), by refluxing a solution of the aldehyde of fonnula III and 1 ,3-propanediol in anhydrous benzene with a catalytic 
amount of p-toluenesulfonic acid. When R^ of fomnuia III is not hydrogen, the ketone can be protected using an ap- 
propriate protecting group. Appropriate protecting groups can be chosen from many such groups based on the presence 
and nature of the substituent X. Examples of suitable protecting groups may be found in T.W. Greene, Protecting 
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GROUPS, nOrqanic synthesis John Wiley & Sons, New York, 1981. The most preferred protechng groups are those 
tha are resistant to catalytio hydrogenation (e^. 1, 3-dioxolane). which wouW therefore ailow for t^^uteeS 
educ on^rf required, o the cart,on-carbon double bond of the tetrahydropyridines of formula XVIA ' 
[0046] Compounds of the fomiula XIV can then be treated with vinylstannanes of the fomiula 



BOC 




XV 



il'fSt 'l""^'"^ .2,5,6-tetrahydropyridine) (wherein BOC refers to tert-butyloxycarbonyl) In the presence 

i;itTs"lnrN::^ .n Orga^^nea^,,. 345-390. W.G. Oauben. Ed.. John 

[004p Compounds of fomiula 11 where R1 is piperidine (G2) can be prepared by catalytic hydrogenation of the tet 
ral^^ydropyndineoffomiulaXVIAfrom theprevious paragraph usingstandardmet^^^^^ 

nerfolTd in" I T '° ""^ '""^ corresponding compounds of fom^ula XVIB. T ^ rea'rn i S 

perfomied n an inert solvent, such as ethanol or ethyl acetate, either with or without a protic acid such as acEcid 
or hydrochloric acid (HCI). Acetic acid Is preferred. The protecting groups on G2 (e g B0C)7an t^e removed Snfnf 

InJnr m«?^f?K * K ■ ' !" ''""^^'^^'^ Unprotected ketone or aldehyde of the fomiula -C(=0)R2usinQ 

THF and 5% hydrochloric acid at room temperature for 20 hours 

J^ntf'r ^"""P"""? °l X'V ^rom the previous reaction scheme may also be treated with alkyllithium rea- 

?n Schll%T r T'T or tert-butyllithium, preferably butyllithium In an iner^^sc^S Sown 

in Scheme 3. to fomi the intermediate lithium anion of fomiula XVII. Suitable solvents for this reaction IncTude for 

l 7 u '"^f^^^'^ts "f'l'"'^ an'ons of fomiula XVII can then be further reacted with a suitable electroohlle 
co^M"n. *r If f °" °' Suitable electrophiles for u^e i^S n 

compounds of he fomiula II wherein Ri Is a group of the fomiula G^ include, for example, carbonjf drrivZes or 
hSow' ' -^°^-^-P'P^"«^°"«)' the case where an aldehyde or ketone is used aste ei^h^^^^^^^^^^ 

srd^:gTc:p:urof;:z"^^^^^ 
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BOC 




XVIII II 

(R2=H) 

This step may be accomplished by one of several standard methods known In the art. For example, a thiocarbonyl 
derivative such as a xanthate may be prepared and removed by free radical processes, both of which are known to 

30 those skilled in the art. Atternatlvely, the hydroxy! group may be removed by reduction with a hydride source such as 
triethysilane under acidic conditions, using, for example, trifluoroacetic acid or boron trifluoride. The reduction reaction 
can be performed neat or in a solvent such as methylene chloride. A further alternative would be to first convert the 
hydroxy! group to a suitable leaving group, such as tosylate or chloride, using standard methods known in the art, and 
then to remove the leaving group with a nudeophilic hydride, such as, for example, lithium aluminum hydride. The 

33 latter reaction is typically performed in an Inert solvent such as ether or tetrahydrofuran. Also, a reducing agent may 
be used to reductively remove the benzylic substituent. Suitable reducing agents include, for example, Raney nickel 
in ethanol and sodium or lithium in liquid ammonia. Another alternative method for removing the hydroxyl group is to 
first dehydrate the alcohol of fomnula XVIII to an olefin, of fomnula XViA (Le^ see Scheme 2), with a reagent such as 
Burgess salt (J. Org. Chem ., 38, 26 (1973)) and then to catalytically hydrogenate the double bond under standard 

40 conditions with a catalyst such as palladium on carbon. The alcohol may also be dehydrated to the olefin by treatment 
with acids such as p-toluenesulfonic acid. 

[0049] Compounds of the formula II, wherein is and R^ is hydrogen, can be converted into the corresponding 
compounds of the formula II wherein R"" Is and R^ is other than hydrogen, by reacting them with a compound of 
the formula R^Y, as described above for preparing compounds of the formula VII. 

45 [0050] Compounds of fonnula I, wherein R^ is other than hydrogen, can also be prepared from compounds of the 
fomnula XX, according to the methods of Scheme 4. Compounds of the fomiula XX are commercially available or can 
be made by methods well known to those of ordinary skill in the art. Referring to Scheme 4, a compound of the formula 
XX is converted to a compound of the fonnula XXI by reaction with a compound of the fomnula R^H, wherein R^ is G"", 
G^, G^ or G^, In the presence of a base. This reaction is generally carried out at a temperature from about O^C to about 

50 140'C for about 1 hour to about 5 days, preferably at about 25'*C for about 3 days, in a polar solvent such as dimethyl 
sulfoxide (DMSO), N,N-dimethylformamlde (DM F), N,N-dimethylacetamide (DMA) or N-methyl-2-pyrrolidinone (NMP), 
preferably DMF. Suitable bases Include anhydrous sodium carbonate (Na2C03), potassium carbonate (K2CO3), sodium 
hydroxide (NaOH) and potassium hydroxide (KOH), as well as amines such as pyrrolidine, triethylamine and pyridine. 
Anhydrous potassium carbonate is preferred. 

55 [0051] Compounds of the formula XXI are reduced to compounds of the formula XXII in the presence of a reducing 
agent In a reaction insert solvent. Suitable reducing agents include using hydrogen gas In the presence of a catalyst, 
such as palladium on carbon, Raney Nickel and the like. Suitable reaction inert solvents Include methanol, ethanol or 
ethyl acetate. The aforesaid reaction may be performed at an Initial pressure of from about one to about four atmos- 
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1 t«/"Pe'-f "--e of about O'C to about 60»C. Typically, the reaction is conducted with methanol as the 
scjve t and with about three atomospheres of hydrogen gas pressure at room temperature for about C^ toT ot 

of the fom^u^a XXIII. Th.s conversion, a so called Heck reaction, can be accomplished as described in several refer- 
ences,mcluding,forexampte.thosebySenguptaandBhattacharyyainMa^ 

be trl^'d irS^- ^^i^- ^1-552 d 980). Specifically, an amino compoL^lf thefom,rxi S 
tranl^no 1 ' reagent such as NaNO^. or an alky! nrtrite such as tert-butyl nitrite, which is capable of 

transfom,ingtheam.nocompoundofXXMtoadiazoniumsaltofthefomiulaXXIII.ThediioniumsaltmaybeLte^^^^^ 
but more conveniently It is prepared in sftu and then treated with an acrylamide of fomiula 



2 ^^..«3r54 



R 

CONR-^R 

XXIV 



inthepresenceofacataiyticamountofapalladiumcomplexsuchaspalladium(ll)acetateorbisW^^^^ 

San^;" i \' '^'"^ ^'"^ 'nert so vert L^as mX^^^^ 

phenc pressure for a penod of about 1 5 minutes to about 4 days 

l^r l Jn !TlT Z ^ ^'^'^"^ °^ ""'^ '"""""9"^ '"'^'^ triethylamine or pyridine are generally usefu 
for the preparation of the amide Intermediate. ' 

[0054] Compounds of the fomnula I, wherein the dashed line is a double bond, can be reduced to fomi a compound 
1«T f . ^^"^^^ ""^ ^P'^*^"*^ « ''^"'^ ^f^^ described in Scheme ! 

wi! be JiTZ'^T'^'' otherwise the pressure of each of the above reactions is not critical. Generally, the reactions 
^Isprre) ' '° atmospheres, preferably at ambient pressure (about one 

IS/*'® °* ' "'^''^^ "^^'^ "^t"'-^ 'capable of forming a wide variety of different 

sate wrth vanous inorganic and organic acids. Although such salts must be phannaceutlcally acceptable foVadminis 
tration to animals, It ,s often desirable in practice to inrtially isolate a c^^^^ 

wrth an alkahne reagent, and subsequently convert the free base to a phamiaceutically acceptable acid addi^^alt 
The acid addrtion salts of the base compounds of this invention are readi^ prepared by treating t^e b^e clno^^^^^ 
wrth a substantially equivalent amount of the chosen mineral or organic ^d in an aqueouf sclent ^dium o^^^^^^^^ 

[005^ The acids which are used to prepare the phamnaceutically acceptable acid addition salts of the base com 
pounds of this invention are those which form non-toxic acid addrtion salts. I.e., salts containing phan^ac^^^^^^^ 
acceptable anions, such as hydrochloride, hydrobromlde. hydrok,dide, nitrate^uffate or bisuS p osXe o aj^ 
phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumaratriconSte sa^ 

mo ety. are capable of fomiing base salts with various phamiacologically i^eptable cations Examples of suchTalte 
include the an«li metal or alkaline-earth metal safts and particularly, the sodium and potassium sate The e sal a^ 
an prepared by conventional techniques. The chemical bases which are used as reagents to prepte the phan^a^^ 
tically acceptable base sate of this Invention are those which fom, non-toxic base salts with the herein deLrie^aTdte 
compounds of fomiula I. These non-toxic base sate include those derived from such pham^acrogicaTac^S^^^ 
cations as sodium, potassium, calcium and magnesium, etc. These sate can easily be prepared by freatiSco 
responding acidic compounds with an aqueous solution containing the desired phaLcoloJ^cally a^pS ^ions 
and then evaporating the resulting solution to dryness, preferably under reduced pressure. AlternatSC To 

bepreparedbymixingloweralkanolicsolutions of the acidic compoundsandthedesliBdalkalimetS^^^ 

and then evaporating the resuming solution to dryness in the same manner as before. In either cLTstoic StS 
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quantities of reagents are preferably employed In order to ensure completeness of reaction and maximum product 
yields. 

[0059] Compounds of the fomnula I and their phamriaceutically acceptable salts (hereinafter also refen-ed to, collec- 
tively, as "the active compounds") are useful psychotherapeutics and are potent agonists and/or antagonists of the 

5 serotonin 1 A and/or serotonin 1 D (5-HTid) receptors. The active compounds are useful in the treatment of 

hypertension, depression, generalized anxiety disorder, phobias ( e.g. , agoraphobia, social phobia and simple phobias), 
posttraumatic stress syndrome, avoidant personality disorder, sexual dysfunction (e.g. , premature ejaculation), eating 
disorders ( e.g. , anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e.g. , addictions to alcohol, 
cocaine, heroin, phenolbarbitol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, 

10 obsessive-compulsive disorder, panic disorder, memory disorders (e.g. . dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parkinson's diseases ( e.g. , dementia in Parkinson's disease, neuroleptic-induced parkin- 
sonism and tardive dyskinesias), endocrine disorders ( e.g. , hyperprolactinaemia), vasospasm (particularly in the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders Involving changes in motility and secretion, and 
chronic paroxysmal hemicrania and headache associated with vascular disorders. These compounds are also useful 

15 as vasodilators. 

[0060] The affinities of the compounds of this invention forthe various serotonin-1 receptors can be determined using 
standard radioligand binding assays as described in the literature. The 5-HT^^ affinity can be measured using the 
procedure of Hoyer et ai. (Brain Res., 1986, 376, 85). The S-HT^q affinity can be measured using the procedure of 
Heuring and Peroutka (J. Neurosci. , 1987, 7, 894). 

20 [0061] The in vitro activity of the compounds of the present invention at the S-HT^d binding site may be detennined 
according to the following procedure. Bovine caudate tissue is homogenized and suspended in 20 volumes of a buffer 
containing 50 mM TRIS»hydrochlorlde (tris[hydroxymethyl]amlnomethane hydrochloride) at a pH of 7.7. The homoge- 
nate is then centrifuged at 45,000G for 10 minutes. The supematant is then discarded and the resulting pellet resus- 
pended in approximately 20 volumes of 50 mM TRIS»hydrochloride (HCI) buffer at pH 7.7. This suspension is then 

25 pre-incubated for 1 5 minutes at 37**C, after which the suspension is centrifuged again at 45,000G for 1 0 minutes and 
the supematant discarded. The resulting pellet (approximately 1 gram) is resuspended in 150 ml of a buffer of 15 mM 
TRIS»hydrochloride (HCI) containing 0.01 percent ascorbic acid with a final pH of 7.7 and also containing 1 0 ^iM par- 
gyline and 4 mM calcium chloride (CaClg). The suspension is kept on Ice at least 30 minutes prior to use. 
[0062] The inhibitor, control or vehicle is then incubated according to the following procedure. To 50 p.1 of a 20 percent 

30 dimethylsulfoxide (DMSO)/80 percent distilled water solution is added 200 \i\ of tritiated 5-hydroxytryptamlne (2 nM) 
in a buffer of 50 mM TRIS»hydrochloride containing 0.01 percent ascorbic acid at pH 7.7 and aiso containing lO^iM 
pargyline and 4^M calcium chloride, plus 100 nM of 8-hydroxy-DPAT (dipropylaminotetraline) and 100 nM of mesul- 
ergine. To this mixture Is added 750 ^.1 of bovine caudate tissue, and the resulting suspension is vortexed to ensure a 
homogenous suspension. The suspension is then incubated in a shaking water bath for 30 minutes at 25'*C. After 

35 incubation is complete, the suspension Is filtered using glass fiber filters ( e.g. , Whatman GF/B-fllters™). The pellet Is 
then washed three times with 4 ml of a buffer of 50 mM TRIS^hydrochloride at pH 7.7. The pellet is then placed in a 
scintillation vial with 5 ml of scintillation fluid (aquasol 2 ™) and allowed to sit ovemight. The percent inhibition can be 
calculated for each dose of the compound. An IC50 value can then be calculated from the percent inhibition values. 
[0063] The activity of the compounds of the present invention for 5-HTia binding ability can be detennined according 

40 to the following procedure. Rat brain cortex tissue is homogenized and divided into samples of 1 gram lots and diluted 
with 10 volumes of 0.32 M sucrose solution. The suspension is then centrifuged at 900G for 10 minutes and the su- 
pemate separated and recentrifuged at 70,000G for 1 5 minutes. The supernate is discarded and the pellet re-suspend- 
ed in 1 0 volumes of 1 5 mM TRIS»hydrochloride at pH 7.5. The suspension is allowed to incubate for 1 5 minutes at 37*" 
C. After pre-incubation Is complete, the suspension is centrifuged at 70,000G for 15 minutes and the supernate dis- 

"^5 carded. The resulting tissue pellet is resuspended In a buffer of 50mM TRIS»hydrochloride at pH 7.7 containing 4 mM 
of calcium chloride and 0.01 percent ascorbic acid. The tissue is stored at -70*C until ready for an experiment. The 
tissue can be thawed immediately prior to use, diluted with 1 0 [im pargyline and kept on ice. 
[0064] The tissue is then incubated according to the following procedure. Fifty microliters of control, inhibitor, or 
vehicle (1 percent DMSO final concentration) Is prepared at various dosages. To this solution is added 200jil of tritiated 

50 DPAT at a concentration of 1 .5 nM In a buffer of 50 mM TRIS»hydrochloride at pH 7.7 containing 4 mM calcium chloride, 
0.01 percent ascoriDic acid and pargyline. To this solution is then added 750 |il of tissue and the resulting suspension 
is vortexed to ensure homogeneity. The suspension is then incubated in a shaking water bath for 30 minutes at 37®C. 
The solution Is then filtered, washed twice with 4 ml of 10 mM TRIS^hydrochloride at pH 7.5 containing 154 mM of 
sodium chloride. The percent Inhibition is calculated for each dose of the compound, control or vehicle. IC50 values 

55 are calculated from the percent inhibition values. 

[0065] The compounds of fomiula I of the present invention described In the following Examples were assayed for 
5-HTiA and 5-HT^d affinity using the aforementioned procedures. All such compounds exhibited ICgo's less than 0.60 
jiM for S-HT^D affinity and \CqqS less than 1 .0|iM for S-HT^^ affinity. 
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"^^^9°"'^* ^"'^ antagonist activities of the compounds of the invention at S-HT,. and 5-HT,o receptors can 
are dt ^;^e:^^^^^ "'"f concentration according to the following procedull Male nl^^^ea pigs 

Znn '^^'""^ """"^"^ °' hippocampus, while 5-HT,d receptors are obtaineS by 

s^ing at 350 mm on a Mcllwam tissue chopper and dissecting out the substantia nigra fram the appropSate sHces 

m Jh?pp?^ ^;°mogen>zer and centrifuged at 35,000 x g for 1 0 minutes at 4-C, The pellete are esuspended in 1 00 
f^lt«ntf« „ f'"'"' ' ^° " concentration of 20 mg (hippocampus) o 5 mg 

mM Mac ^5 mM atTTTm " amI'' ^^^"'^ ^'^'^^'^ ^° ^"^^ ^^^'^"on mix in each tube conSin 2 ? 

Too 1 GTP «nd n . T '^^'^ '° ""^ Phosphocreatlne. 0.31 mg/mL creatine phosphokinase 

^2h« «dHl„ f ? TT"^" °^ ^^^''''^^ '^^^■^^^ - f^^" E"9'«"<^ Nuclear). Incubation is in iafed 

tfeil inn K « ° ^"'"^ for 15 minutes. Each tube receives 20 uL 

orXnl'uMTnaTcol'^';^ 

OT 00 nL 2/o SDS, 13 mM cAMP, 45 mM ATP solution containing 40,000 dpm pHJ-cAMP (30 Ci/mmo|- NET-27S 
New England Nuclear) to monitorthe recover of cAMP from the columns. The separation of P^Pl-AT^d f^Pi^^^ 
IS accomplished usingthe method of Salomon et al., Analytical Bioch emistn/ 1974 53 5^ £LTrL 

eSI<i ;tm^^ '''' -'-'^tedTn re Jon to the 

Serm^aTgZe^^^^^^^^^^ 

£°r!f L su?r«^tt ilf r'""" from Charles River, weighing 250-275 grams on arrival and 300-600 grams at testing 
7 n m tht ^ I . . f P""'^^"*' 9"'"^^ P'9S are housed under standard laboratory conditions on a 7 a m to 
tK^l^yiX^^"'^^"^^ '^^y^ experimentation. Food and waterage available ad libiLm untS 

fr!!^!^ '=*?P°""'^ ^=3" be administered as solutions in a volume of 1 ml/kg. The vehicle used 

sifo lT tt ""'^^f «"^°"^'y (^•^•) P"o^to the 5-HT1D agonist, which is administered at a dose of 5 6 mg/kg s c 
?^ T "'^ '^^""^ '^"'^ 3"'"^"P'9 P'^'^^'^ in aclear plastic shoe box containing wood chips 

same shof bC^eTeTchf ? '""T ^° ^"'^'^ the'^u^ed to tf: 

^th on! h!nH r temperature reading. Prior to each temperature measurement each animal is fimily held 

Tr^Z. T f P^"°^- A digital themiometer with a small animal probe Is used for temperat^ meat 

the^um and KhlTf ^? '''"'^""^ ^'^"^ ^" ^P"'^ "P' "^^^ ^-'-P^-ture probe is inserted 6 cm nto 
mm ?n n o T ^^""^ °' " Temperatures are then recorded 

[0070J In P.O. screening experiments, a "pre-drug" baseline temperature reading is made at -90 minutes the test 

" T V taken. Th'e 5-HT,o agonistTthen a^r^iS 

ered at 0 minutes and temperatures are taken 30, 60, 120 and 240 minutes later 

VhJti t ^""''"^f screening experiments, a pre-drug baseline temperature reading is made at -30 minutes 

Sis."'*" """"""^ °' ^"P"^*^'^ '"^^^"^^^ Newman-Keuls post hoc 

KIk compounds of the invention can be evaluated as anti-migraine agents by testing the extent to 

Ta^ol 9l728^r87T4':Sr'^^^ 

S'tlJo ,2 r . " ^® '"ethiothepin, a known serotonin antagonisT Su matriptan is 

Tn^li dol rJl ohrn: T "IT'" r ' '''''''' ' '"^^^^^^ --^'^ resistance n he 

K 5 i?T T"* ''^ '^^'""'""^ ^ ^^^P^°r binding assays, as described 

Ii r ; Ik* r c '■^"P*°^ """^"^^ PHJ-a-OH-DPAT as the radioligand [D Hoyer et 

al. Eur.J. Phann. . 118, 13 (1985)] and as described for the S-HT,^ receptor using bovine caudaS as the r^eoto 
source and PHJserotonin as the radioligand [R.E. Heuring and S.J.'peroutka, Jji^ 7 S4 (1^87^^^^^^ 

active compounds tested, all exhibited an IC50 in either assay of 1 nM or less ^ 

S fJ^^ °°"^P°"" J °f formula I may advantageously be used in conjunction with one or more other therapeutic 
agents, for instance, different antidepressant agents such as trtoyclic ant depressants (e^ amitXXe doThieo n 
doxepin, tnmipramine, butripyline, clomipramine, desipramlne. imipramlne, iprindole. iofeiSmfnt oSi^e 0 P^^^^ 
triptyline). monoamine oxidase inhibitors (e^. isocarboxazid. phenelzine or tranyi;yclopramine or 5 HT e-^^^^^^^^ 
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inhibitors (e.g. , fluvoxamine, sertraline, fluoxetine or paroxetine), and/or with antiparkinsonian agents such as dopamin- 
ergic antiparkinsonian agents (e.g. , levodopa, preferably in combination with a peripheral decarboxylase inhibitor e. 
g., benserazide or carbidopa, or with a dopamine agonist e.g. , bromocriptine, lysuride or pergolide). It is to be under- 
stood that the present invention covers the use of a compound of general formula (I) or a physiologically acceptable 

5 salt or solvate thereof in combination with one or more other therapeutic agents. 

[0076] Compounds of the formula I and the phamnaceutically acceptable salts thereof, in combination with a 5-HT 
re-uptake inhibitor ( e.g. , fluvoxamine, sertraline, fluoxetine or paroxetine), preferably sertraline, or a pharmaceuticaliy 
acceptable salt or polymorph thereof (the combination of a compound of fonnula I with a 5-HT re-uptake inhibitor is 
refen-ed herein to as "the active combination"), are useful psychotherapeutics and may be used in the treatment or 

10 prevention of disorders the treatment or prevention of which is facilitated by enhanced serotonergic neurotransmission 
( e.g. , hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress syndrome, avoidant per- 
sonality disorder, sexual dysfunction, eating disorders, obesity, chemical dependencies, cluster headache, migraine, 
pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g. , dementia, amnestic 
disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (e.g. , dementia in Parkinson's disease, 

IS neuroleptic-induced Parkinsonism and tardive dyskinesias), endocrine disorders (e.g. , hyperprolactinaemia), vasos- 
pasm (particularly in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in 
motility and secretion and chronic paroxysmal hemicrania and headache associated with vascular disorders. 
[0077] Serotonin (5-HT) re-uptake inhibitors, preferably sertraline, exhibit positive activity against depression; chem- 
ical dependencies; anxiety disorders including panic disorder, generalized anxiety disorder, agoraphobia, simple pho- 

20 bias, social phobia, and post-traumatic stress disorder; obsessive-compulsive disorder; avoidant personality disorder 
and premature ejaculation in mammals, including humans, due in part to their ability to block the synaptosomal uptake 
of serotonin. 

[0078] United States Patent 4,536,518 describes the synthesis, pharmaceutteal composition and use of sertraline 
for depression and is hereby incorporated by reference in its entirety. 

25 [0079] Activity of the active combination as antidepressants and related phamriaco logical properties can be deter- 
mined by methods (1)-(4) below, which are described in Koe, B. et al. . Journal of Pharmacology and Experimental 
Therapeutics, 226 (3), 686-700 (1 983). Specifically, activity can be determined by studying (1 ) their ability to affect the 
efforts of mice to escape from a swim-tank (Porsolt mouse "behavior despair" test), (2) their ability to potentiate 5-hy- 
droxytryptophan-induced behavioral symptoms in mice in vivo, (3) their ability to antagonize the serotonin-depleting 

30 activity of p-chloroamphetamlne hydrochloride in rat brain in vivo , and (4) their ability to block the uptake of serotonin, 
norepinephrine and dopamine by synaptosomal rat brain cells in vitro. The ability of the active combination to counteract 
reserpine hypothemila in mice in vivo can be detennined according to the methods described in U.S. Pat. No. 4,029,731 . 
[0080] The compositions of the present invention may be formulated in a conventional manner using one or more 
pharmaceuticaliy acceptable carriers. Thus, the active compounds of the invention may be fonnulated for oral, buccal, 

35 intranasal, parenteral ( e.g. , intravenous. Intramuscular or subcutaneous) or rectal administration or in a form suitable 
for administration by inhalation or insufflation. 

[0081] For oral administration, the phannaceutical compositions may take the form of, for example, tablets or cap- 
sules prepared by conventional means with pharmaceuticaliy acceptable excipients such as binding agents ( e.g. , 
pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. , lactose, microcrystal- 

40 line cellulose or calcium phosphate); lubricants (e.g. , magnesium stearate, talc or silica); disintegrants (e.g. , potato 
starch or sodium starch glycolate); or wetting agents (e.g ., sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral administration may take the fonn of, for example, solutions, 
syrups or suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by conventional means with phamnaceutically acceptable ad- 

45 ditives such as suspending agents (e.g. , sori3itol syrup, methyl cellulose or hydrogenated edible fats); emulsifying 
agents (e.g. , lecithin or acacia); non-aqueous vehicles (e.g. , almond oil, oily esters or ethyl alcohol); and preservatives 
( e.g. , methyl or propyl p-hydroxybenzoates or sorbic acid). 

[0082] For buccal administration , the composition may take the form of tablets or lozenges formulated in conventional 
manner. 

50 [0083] The active compounds of the invention may be fonnulated for parenteral administration by injection, including 
using conventional catheterization techniques or infusion. Fomnulations for injection may be presented in unit dosage 
form, e.g. , in ampules or in multi-dose containers, with an added preservative. The compositions may take such fomris 
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain fomnulating agents such as sus- 
pending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be In powder fonn for reconsti- 

55 tut ion with a suitable vehicle, e.g. , sterile pyrogen -free water, before use. 

[0084] The active compounds of the invention may also be fonnulated in rectal compositions such as suppositories 
or retention enemas, e^, containing conventional suppository bases such as cocoa butter or other glycerides. 
[0085] For intranasal administration or administration by inhalation, the active compounds of the invention are con- 
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h!r. nl °' ^ °'' ='^SP«"S'°" fr°n^ « pump spray container that is squeezed or pumped 

propeilant, e^, dchiorodifluoromethane. trichiorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or other 
7^^^^' f ^ °^ ^ Pressurized aerosol, the dosage unit may be detemiined by providing a valve to deliver 
a metered amount. The pressurized container or nebulizer may contain a solution or suspension of the active com- 
pound. Capsules and cartndges (made, for example, from gelatin) for use in an Inhaler or insufflator may be fomiulated 
r^n^',"'"? ^ ^ I ""^ °^ ^ compound of the invention and a suitable powder base such as lactose or starch 
[0086] A proposed dose of the active compounds of the invention for oral, parenteral or buccal administration to the 
average adult human for the treatment of the condttions referred to above (e^, migraine) is 0.1 to 200 mg of the active 
ingredient per unit dose which could be administered, for example, 1 to 4 ti^^es per day 

humll .^TT ^°[^"'ations for treatment of the conditions referred to above (e^. migraine) in the average adult 
hurnanarepreferablyarranged so that each metered doseor«purofaerosolcontai?;r20Hg 

of the invention. The overall daily dose with an aerosol will be within the range 100ng to 10 mg Administration rnav 
''^""^P'" 2' ^ °^ « 9'^'"9 «'^«'"P'«. ^ • ^or 3 dSses each Le ^ 
Sin J"f„TK"f 'T T °^ ^"^^^ compound of this invention with a 5-HT re-uptake inhibitor, preferably 

m«„ hi ? ! r "^.^""j^'^^^ possessing any of the above conditions, it is to be noted that these compounds 

may be administered either alone or in combination with pharmaceutlcally acceptable carriers by either of the routes 
ffcrrt f • ""V'' ---d out in both Single and muftip Jdolages More p " 
tcularly, the active combination can be administered in a wide variety of different dosage fomis, i.e^ they may be 
combined with vanous phamiaceutically-acceptable inert carriers in the fomi of tablets, capsules, lolinges troches 
ha d candies powders, sprays, aqueous suspension, injectable solutions, elixirs, syrups, and the like. Such carrier^ 

1 iT"*" r "'^''^ ^^"""^ "t^. Moreover suchTrS 

pharniaceu ical fomiulations can be suitably sweetened and/or flavored by means of various agents of the type com- 
monly employed for such purposes. In general, the compounds of tomiula I are present in such dosage forms at 
concentration levels ranging from about 0.5% to about 90% by weight of the total composition, i.e., in amounts which 
are sufficient to provide the desired unrt dosage and a 5-HT re-uptake inhibitor, preterably sertralW, Is present in such 

fn oZlr^ k"'"''^T'°" '^''^'^ '^"^'"3 90% by weight of the total composition, i.e 

in amounts which are sufficient to provide the desired unit dosage. — 

[0089] A. proposed daily dose of an active compound of this invention in the combination formulation (a fomiulatlon 

alTnSr f r '"^ " °r«'- P«re"ter«'. rectal or buccal 

administiBtion to the average adult human for the treatment of the conditions referred to above is from about 0 01 mg 

whth^^lniH h '"h P^^^f^^'y f""^ ^'^""^ to about 200 mg of the active ingredient of fomiula I per unit dose 

which could be administered, for example, 1 to 4 times per day. 

^^LtflT^^^ '^^"1' '^r^ °' ^ ^"^^ '■^■"P*^'^® P'-^f^''«'"y sertraline, in the combination tormulation tor 

rLTf . . nT' t° «^erage adult human tor the treatment of the conditions referred to 

above IS from about 0.1 mg to about 2000 mg, preferably from about 1 mg to about 200 mg of the 5-HT re-uptake 
inhibitor per unit dose which could be administered, tor example, 1 to 4 times per day 

^^^LrtZfJ"^ doseratio of sertraline to an active compound of this invention in the combination fomiulation for 
oral, parenteral or buccal administration to the average adult human tor the treatment of the conditions referred to 
above IS from about 0.00005 to about 20,000, preferably from about 0.25 to about 2 000 

are preferably arranged so that each metered dose or "puff of aerosol contains from about 0.01 ^g to about 1 000 ug 
of the active compound of this invention, preferably from about 1 jig to about 10 mg of such compound. Administration 
may be several imes daily, tor example 2, 3, 4 or 8 times, gMng for example, 1 , 2 or 3 doses each time. 
[0093] Aerosol fomiulations for treatment of the conditions referred to above in the average adult human are pref- 
erably arranged so that each metered dose or "pufT of aerosol contains from about 0.01 mg to about 200org'of a 
5-HT re-uptake inhibitor, preferably sertraline, preferabV from about 1 mg to about 200 mg of sertraline. Administration 
rnay be several times dally tor example 2, 3, 4 or 8 times, g^ng for example, 1 , 2 or 3 doses each 

o^uL ^Tr^^''TV''T^'^l^ ^'^ '■^■"P*^''* P''^'^'«^'y combination with compounds of 

iTrlT ^ '^^^^^ antidepressant agents. In general, these antidepressant composi- 

,n dosages ranging from about 0.01 mg to about 1 00 mg per kg of body weight per day of a 5-HT re-uptake inhibitor 
preferabV sert^iine, preferab^ from about 0.1 mg. to about 1 0 mg per kg of body wJight per day of sertral e wft 

o^nr hI?h° ""T' ^ °^ ''"'^ P^"" '^^y °f ^ ^°"^P°""*' °f «'»'^°'^9h variations will necessariV 

?nnl ThlTn c °^ '""^ '"'^'^^^ ''^'"S '^"^^^'^ ^"'^ Particular route of administration chosen 

SS^fLIi^tln mTJ preparation of the compounds of the present invention. Melting points 

are uncorrected. NMR date are reported in parts per million (6) and are referenced to the deuterium lock signal from 
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the sample solvent (deuteriochlorofomn unless otherwise specified). Specific rotations were measured at room tem- 
perature using the sodium D line (589 nm). Commercial reagents were utilized without further purification. THF refers 
to tetrahydrofuran. DMF refers to N,N-dimethylformamlde. Chromatography refers to column chromatography per- 
formed using 32-63 ^m silica gel and executed under nitrogen pressure (flash chromatography) conditions. Room or 
5 ambient temperature refers to 20-25*C. All non-aqueous reactions were mn under a nitrogen atmosphere for conven- 
ience and to maximize yields. Concentration at reduced pressure implies the use of a rotary evaporator. 

Example 1 

10 3-[2-(4-Methylpiperazm-1-yl)phenyl]-2,N-diphenytacrylamide 

[0096] To a mixture of 2-(4-methylpiperazin-1-yl)benzaldehyde (0.157 g, 0.77 mmol), 2,N-diphenylacetamlde (0.162 
g, 0.77 mmol), benzene (1 .0 mL) and N,N-dimethylfonnamlde (1 .1 mL) was added anhydrous sodium methoxide (0.087 
g, 1 .62 mmol). Under a nitrogen atmosphere (N2), the mixture was heated to 80^C for 1 6 hours, at which time another 

IS 46 mg of sodium methoxide (NaOCHs) was added and heating continued at 130*C for 7 hours. The reaction was 
cooled to room temperature and was diluted with ethyl acetate (EtOAc), washed twice with 1 N lithium chloride (LiCI). 
once with saturated aqueous sodium chloride, and dried over calcium sulfate (CaS04). After filtration, the crude product 
was absorbed onto 450 mg of silica gel and added to a 4.0 X 8 inch column packed with silica gel and ethyl acetate. 
Elution with ethyl acetate (200 mL) followed by 1% methanol: 99% ethyl acetate (100 mL) gave 35 mg of a light yellow 

20 oil which was crystallized from methylene chloride:hexanes to give the title product, 5 mg, as a yellow powder. 
Mass spectrum: 398 (M^'^) 

1H-NMR (CDCI3, 300 MHz) 8 7.61 (2H, dd), 7.52 (1H, d, J=7.69 Hz), 7.50-7.26 (10H, m), 7.04 (3H, m), 3.14-3.14 
(4H, m), 2.57 (4H, br s), 2.33 (3H, s). 

25 Example 2 

N-(4-Chlorobenzyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-2-phenylacrylamide hydrochloride 

[0097] A mixture of (4.0 g, 25.9 mmol) of phenylacetyl chloride, 3.15 mL (25.9 mmol) of 4-chlorobenzyIamine and 
30 5. 1 mL of triethylamine In 1 20 mL of methylene chloride was prepared at 0**C and then heated to reflux under a nitrogen 
atmosphere for 18 hours. The solvent was evaporated and the residue was treated with 2 mL of 4-chlorobenzylamine 
and 3 mL of triethylamine and reheated to reflux overnight. After cooling, the mixture was suspended in 100 mL of 
methylene chloride, washed with 0.5 N hydrochloric acid, 0.5 N sodium hydroxide and saturated aqueous sodium 
chloride, followed by drying with magnesium sulfate (MgS04). The solvent was removed in vacuo to give a white solid 
35 which was recrystallized from ethyl acetate: hexane to provide N-(4-chlorobenzyl)-phenylacetamide as a white crystal- 
line solid, 4.15 g (62%). 

[0098] A mixture of 2-(4-methylpiperazin-1 -yl)benzaldehyde (0.091 g, 0.45 mmol), N-(4-chlorobenzyl)-phenylaceta- 
mide (0.127 g, 0.49 mmol) and N,N-dimethylfonnamide (2 mL) was treated with anhydrous sodium methoxide (0.072 
g, 1 .34 mmol) under a nitrogen atmosphere as above to give the title product as an amorphous solid, (0.029 g). 
40 Mass spectrum: 446 (1 00%, M+1), 448 (76%, M+3). 

^H-NMR (CDCI3, 300 MHz) 8 8.15 (1H, s), 7.45-6.9 (11H, m). 6.70 (1H, t), 6.60 (1H, d), 5.95 (1H. t), 4.50 (1H, d), 3.6 
(4H, m), 3.25 (4H, m), 2.90 (3H, s). 

Example 3 

45 

N-(4-Chlorobenzyl)-3-[2-(4-methylplperazin-1-vl)phenyll-acrylamlde 

[0099] A mixture of (0.1 06 g, 0.41 mmol) of N-(4-chlorobenzyl)-pheny]acetamide and 5.0 mL of acetic anhydride was 
heated to 1 00**C for 1 8 hours, cooled to room temperature and neutralized with an excess of aqueous saturated sodium 
50 bicarbonate to a pH of approximately 7. The product was extracted into methylene chloride, which was washed with 
saturated aqueous sodium chloride, dried with magnesium sulfate and concentrated in vacuo. The resulting foam was 
flash chromatographed on silica gel using hexane and ethyl acetate to elute 0.039 g of the crude intermediate, N- 
acetyl-N-(4-chlorobenzyl)-phenylacetamide, as a coloriess oil. 

[0100] In a flame-dried 25 mL 3-neck round bottom flask equipped with a magnetic stir bar, 83 mg (2.07 mmol of a 
55 60% oil dispersion) of sodium hydride was washed with hexane and covered with 1 .0 mL of anhydrous N,N-dimethyl- 
formamide (DMF). To this was added 156 mg (0.51 7 mmol) of N-acetyl-N-(4-chlorobenzyl)phenylacetamide (prepared 
as above) and 84 mg (0.414 mmol) of 2-(4-methylpiperazln-1 -yl)benzaldehyde with an additional 1 mL of DMF. The 
brown reaction mixture was stirred at 25*'C for 48 hours, diluted with ethyl acetate, washed with 1N lithium chloride 
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Mass spectrum: 370 (M+"<) 
Example 4 

' 3-P-(4-MethYlplperazm.1.vnph.nv.|.M.f ^.. „„o^^^^^^ 

(DMF). To this was added a soirsXroShvth^^^^^^^ T/ ' '"^ °' dimethylformamide 
the mixture was heated to refluxfor4hoursrndcocJerThJ^ 

between saturated aqueous ammonlrchlonSe and ^^^^^^^ and the residue partitioned 

dried and filtered. The residue was rso*e3 onto siLa^^^^^ ''''' ''''''''' ^aCI. 

column eluting with ethyl acetate.- hexanes (3 1 ) lid by 00% e^hiucltifT?""? °" ^ ^ 

Elemental Analys.: Ca.ulatedtorC,,H,P3N30: C 64.;, H5.S'n1o.7^^ 
Example 5 

N-(3,4.Dlchlorophenvl).3.f2-f4.m^hy .p.p,. azln.1.vltoh..w.^ ^^^^^ 

sZti^prd^':^^^^^^^ 

(HBF,,(0.33 mi, 2.63 mmol). To^^ir ^il^ tdiSnt 0^^ and SO", aqueous tetrafluoroboric acid 
and stirring was continued at O'C for 30 minutes A solZn of m tP* 1 ^ ^ ""^ °^ ^^^er was added 
in 4 ml Of methanol, followed by pallalTr ) ac^te^?" ^ N-(3^4-d.chlorophenyl)-ac^lamid (0.454 g. 2.1 mmol) 
minutes. After allowing the reaction to cool the sS wi,S '"^'^ ^"'^ refiuxed for 30 

ethyl acetate and saturated aqueoul sodi m^^^^^ 

With CaSO,. firtered and concentrated in vacuo fo aTude daS^ Ch^roZ ^^^'^^^^-'^ "rine and dried 

ethyl acetate:hexanes. 100% ethyl acelii^ f?nairo7y m^^^^^^^ °" ^'^^ 75% 

Mass spectmm: 390 {M+1) 

eiema„,„ A„a^»„: Ovulated. ,rC„,j„cy.,,0: 0 a,.«, H6.42. N ,0.77. F„™a,c e,.,4, H 5.36, N ,0.63. 
Preparation 1 

N-(3,4-dlc hlorophenyl)-acrylamide 

Cs ic: c^:d?rcrd^f 0^^^^ <f - - - - 

g. 23.2 mmol). The ice bath was removed and th. ^ * at^°sphere and treated with acryloyi chloride (2.1 

itwasdiiutedUh120mLofmethSech'or^^^^^^^ 

After drying with calcium sulfate (SsoTre so^em ^^^^ 'T'"" (^aCI). 

Mass spectrum- 21 6 (M-i) ^'^^'^ i"'^^^"" ^ 9*^6 a yellow solid, 4.84 g. 
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Preparation 2 

2-(4-methylpiperazin-1-yl)-aniline 

5 [0104] A mixture of 2-fluoronitrobenzene (6.0 mL, 56.9 mmol) and N-methylpiperazine (8.11 mL, 56.9 mmol) was 
stirred at 0 *C for 20 minutes, then at room temperature for 3 days. The crude mixture was partitioned between meth- 
ylene chloride and saturated aqueous sodium bicarbonate and the organic layer was then washed with saturated 
sodium chloride (NaCI), dried and concentrated in vacuo to provide 2-(4-methylpiperazin-1-yl)-1 -nitrobenzene as an 
orange oil, 12.4 g. 

10 iH-NMR (CDCI3, 300 MHz) 5 7.75 (1H, dd). 7.47 (1H. dt) 7.15 (1H, dd), 7.03 (1H. dt), 3.09 (1H, dd), 2.56 (1H, 

dd), 2.36 (3H, s). 

[0105] The above oil (12.4 g, 56.2 mmol) in 110 mL of methanol was hydrogenated with 1.2 g of 10% palladium on 
carbon (Pd on C) in a Parr shaker apparatus at an initial hydrogen pressure of 50 psi for approximately 30 minutes. 
The solution was then filtered through a pad of diatomaceous earth (d.e.). The d.e. was rinsed with additional methanol 
IS and the filtrate was concentrated in vacuo to give 1 0.0 g (93%) of 2-(4-methylpiperazin-1-yl)-anilineasan off-white solid. 

^H-NMR (CDCI3, 300 MHz) 5 7.05 (1H, d), 6.95 (1H, dt) 6,76 (2H, dt). 3.97 (2H, br s), 2.96 (4H, t), 2.63 (4H, br 
s), 2,37 (3H,s). 
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1 . A compound of the formula 
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wherein R1 is a group of the fomriula G^, G^, G^ or G^, depicted below, 
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r 



or 




wherein E is oxygen, sulfur, SO or SO,; 



or R6 and R7 together form a 2 to 4 c^rbl chL^ -^°i(^i-^e)allcyl, wherein j ,s zero, one or two; 
is hydrogen or (C^-C^) alkyl; 
is hydrogen or (C^-Cejalkyl; 

alM. (C,-Ce)alkoxy, tnfiuoromethyl. cyano. hydroxy. -COOH and -SO,(C,-Ce)aikyi, wherein g istr;! one o! 
a^Jc^S;?for«r.t°' "^r^ ^^o mtrogan to which they are 

X ,s hydrogen chloro. fluoro, bromo. iodo. cyano, (Ci-Ce)alkyl, hydroxy, trifluoromethyl (C..C«)alkoxv so 
(C,-C6)aikyl wherein m is zero one or two, -COgRio or -C0NR11R12; "°^°"'®^y'- t^i C6)alkoxy, -S0„ 
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each of R^°, R''^ and R''^ is selected, independently, from the radicals set forth in the definition of R^; or R"""" 
and R''^, together with the nitrogen to which they are attached, form a 5 to 7 membered ring that may contain 
from one to four heteroatoms selected from nitrogen, sulfur and oxygen; 
the broken lines represent optional double bonds; 
or a pharmaceutlcally acceptable salt thereof. 

2. A compound according to claim 1 , wherein R1 is 



and RS is methyl. 

3. A compound according to claim 1 wherein R^ is substituted phenyl or -(CH2)-substltuted phenyl. 

4. A compound according to claim 2 wherein R3 is substituted phenyl or -(CH2) -substituted phenyl. 

5. A compound according to claim 2 wherein R2 Is hydrogen, R^ and R^ are hydrogen or methyl, and X is hydrogen, 
fluoro or chloro. 

6. A compound according to claim 3 wherein R2 is hydrogen, R'^ and RS are hydrogen or methyl, and X is hydrogen, 
fluoro or chloro. 

7. A compound according to claim 4 wherein R^ is hydrogen, R^ and R^ are hydrogen or methyl, and X is hydrogen, 
fluoro or chloro. 

8. The compound of claim 1 , said compound being selected from: 

3-[2'(4-methylpipera2in-1-yl)phenyl]-2,N-diphenyl-acrylamide; 
3-[2-(4-methylpipera2in-1-yl)phenyl]-N-(4-trifluoro-methylphenyl)-acrylamlde; 
N-(3,4-dichlorophenyl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-acrylamide; 
N-(4-chloroben2yl)-3-[2-(4-methylpiperazin-1-yl)-phenyl]-2-phenylacrylamide; and 
N-(4-chloroben2yl)-3-[2-(4-methylpiperazin-1-yl)-phenyl]acrylamide. 

9. A phamnaceuticai composition comprising a compound according to claim 1 and a phannaceutically acceptable 
carrier. 

10. Use of a compound according to claim 1 in the manufacture of a medicament for treating or preventing a disorder 
or condition selected from hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress 
syndrome, avoidant personality disorder, premature ejaculation, eating disorders, obesity, chemical dependencies, 
cluster headache, migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory 
disorders, Paricinson's disease, endocrine disorders, vasospasm, cerebellar ataxia, gastrointestinal tract disorders 
where changes in motility and secretion are involved, and chronic paroxysmal hemicrania and headache associ> 
ated with vascular disorders. 

1 1 . Use of a compound according to claim 1 In the manufacture of a medicament for treating or preventing a disorder 
or condition that can be treated or prevented by enhancing serotonergic neurotransmission. 

12. A phamiaceutical composition comprising: 

a) a phannaceutically acceptable carrier; 

b) a compound according to claim 1 ; and 
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c) a 5-HT re-uptake inhibitor or a pharmaceutically acceptable salt thereof. 

13. Pharmaceutical products corrtaining a compound according to claim 1 ; and a 6-HT re-uptake inhibitor or a ohar- 
rnaceutically acceptable salt thereof; as a combined preparation for simultaneous, separate oT^auentLl ' 

treat no or nrf^Vf^nt nn a riiar^rri^r «r *u^* .... ' K"'^*'-^ »C4UBiiiiell 



t^ Ss^Ior'"""' ' °' "^'^ P^^^"*^ ^"''^"'''"S ««~tonergrc 



use in 
neuro- 



PatentansprOche 

1. Verblndung der Fomiel 




worin Ri eine Gruppe der Formel G1. G2 G3 g4 oder G^, wie unten dargestellt. ist: 






62 
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Oder 





worin E Sauerstoff, Schwefel, SO Oder SO2 ist; 

ausgewahit ist aus der Gruppe bestehend aus Wasserstoff, (C^-C6)-Alkyl-, [(C2-C4)-Alkyl]arylgruppen, wor- 
in der Arylanteil ein Phenyl-, Naphthyl- oder Heteroaryl-(CH2)q-Anteil ist, wobei der Heteroarylanteil ausge- 
wahit Ist aus der Gruppe bestehend aus Pyridyl-, Pyrlmldyl-, Benzoxazolyl-, Benzothlazolyl-, Benzisoxazolyl- 
und Benzisothiazolylgruppen und q 0, 1 , 2, 3 oder 4 ist, und wobei die Aryl- und Heteroarylanteile gegebe- 
nenfalls mit einem oder mehreren Substituenten substituiert sein konnen, die unabhangig ausgewahit sind 
aus der Gmppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-C6)-AIkyI-, (Ci-CgVAIkoxy-, Trifluormethyl-, Cyano- 
und -SOg-(Ci-C6)-Alkylgruppen, wobei g 0, 1 oder 2 ist; 

ausgewahit Ist aus der Gruppe bestehend aus Wasserstoff, (Ci-C6)-Alkyl-, [(C2-C4)-Alkyl]arylgruppen, wor- 
in der Arylanteil ein Phenyl-, Naphthyl- oder Heteroaryl-(CH2)q-Anteil ist, wobei der Heteroarylanteil ausge- 
wahit ist aus der Gruppe bestehend aus Pyridyl-, Pyrimidyl-, Benzoxazolyl-, Benzothiazoiyi-, Benzisoxazolyl- 
und Benzisothiazolylgruppen und q 0, 1 , 2, 3 oder 4 Ist, und wobei die Aryl- und Heteroarylanteile gegebe- 
nenfalls mit einem oder mehreren Substituenten substituiert sein konnen, die unabhangig ausgewahit sind 
aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-C6)-Alkyl-, (C^-C6)-Alkoxy-, Trifluormethyl-, -C 
(=0)-(Ci-Cg)-Alkyl-, Cyano- und -S0|-(Ci-C6)-AlkyIresten, wobei j 0, 1 oder 2 ist; oder 

und R7 zusammen eine Kohlenstoffkette mit 2 bis 4 Kohlenstoffatomen bilden; 
RQ Wasserstoff oder ein (Ci-C3)-Alkylrest ist; 
R9 Wasserstoff oder ein (C^-C5)-Alkylrest ist oder 

R® und R® zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5- bis 7-gliedrlgen Ring bilden; 
p 1, 2 Oder 3 ist; 

R2 Wasserstoff, ein (Ci-C4)-Alkyl-, Phenyl- oder Naphthylrest ist, wobei der Phenyl- oder Naphthylrest gege- 
benenfalls mit einem oder mehreren Substituenten, bevorzugt 0 bis 3 Substituenten, substituiert sein kann, 
die unabhangig ausgewahit sind aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-Cg)-Alkyl-, (C^- 
Cg)-Alkoxy-, Trifluomnethyl-, Cyano- und -SOg-(C^-Cg)-Alkylresten, wobei g 0, 1 oder 2 ist; 
R^ -(CH2)niB ist, worIn m 0, 1 , 2 oder 3 ist und B Wasserstoff, ein Phenyl- oder Naphthylrest oder eine 5- oder 
6-gliedrige Heteroarylgruppe mit 1 bis 4 Heteroatomen im Ring ist, wobei jede der vorhergehenden Aryl- und 
Heteroarylgruppen gegebenenfalls mit einem oder mehreren Substituenten, bevorzugt 0 bis 3 Substituenten, 
substituiert sein kann die unabhangig ausgewahit sind aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, 
(Ci-C6)-Alkyl-, (Ci-C6)-Alkoxy-, Trifluomnethyl-, Cyano-, Hydroxyresten, -COOH und -S0g-(Ci-C6)-Alkylre- 
sten, worin g 0, 1 oder 2 ist; 

R^ ein (Ci-C6)-Alkylrest oder Arylrest Ist oder R^ und R* gegebenenfalls zusammen mit dem Stickstoffatom, 
an das sie gebunden sind, einen 5- bis 7-gliedrigen Hetero aryl ring bilden konnen, wobei Irgendwelche zwei 
Kohlenstoffatome des Heteroalkylrings gegebenenfalls durch ein Heteroatom ersetzt sein konnen, das aus- 
gewahit ist aus der Gruppe bestehend aus Stickstoff, Sauerstoff oder Schwefel; wobei der Heteroalkylring 
gegebenenfalls mit Aryl- oder Heteroarylresten substituiert sein kann; 

R5 Wasserstoff, ein (Ci-C6)-Alkyl- oder Arylrest Ist, wobei der Arylrest ausgewahit ist aus der Gruppe beste- 
hend aus Phenyl-, Naphthyl-, Pyridyl- oder Pyrimidylresten, wobei jeder der Arylreste gegebenenfalls unab- 
hangig an irgendeiner verfugbaren Bindungsstelle mit irgendeinem der Reste X substituiert sein kann; 
X Wasserstoff, Chlor, Fluor, Brom, lod, ein Cyano-. (Ci-C6)-Alkyl-, Hydroxy-, Trifluomiethyl-, (Ci-C6)-Alkoxy-, 
-S0„-(Ci-C6)-Alkylrest Ist, worin m 0, 1 oder 2 Ist, -COgR^o oder -C0NRiiRi2 ist; 
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int^^^^^^^^ H ' p ""2 o f ausgewahit ist aus den Resten. die fur die Definition von R2 

TnSrfn " H^^J '/u''^^'" "^'^ Stickstoffatom, an das sie gebunden sind, einen 6- bis 

die durchbrochene LInie fakultative Doppelblndungen bedeutet oder 
ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung nach Anspruch 1 , worin R^ 



ist und R6 ein IWethylrest ist. 

3. Verbindung nach Anspmch 1 . worin R3 ein substituierter Phenyl- oder-(CH2)-substltulerter Phenylrest ist. 

4. Verbindung nach Anspmch 2, worin R3 ein substituierter Phenyl- oder-(CH2)-substituierter Phenylrest ist. 

stsx'SeTstt'' ^"^^^ ^^^'^^'-^^ ^'"'^ --^ ^ 

8. Verbindung nach Anspruch 1 , wobei die Verbindung ausgewahit ist aus: 

3-[2-(4-Methylpipera2in-1-yl)phenyi]-2,N-diphenylacrylamid; 
3-[2-(4-iVlethylpipera2in-1-yl)phenyl]-N-(4-trifiuormethylphenyl)aciylanid- 
N-(3.4-Dichlorphenyl)-3-[2-(4-methylpipera2in-1-yl)phenyl]acrylamid; 
N-(4^hiorbenzyl)-3-[2-(4-methylpipera2in-1-yl)ph6nyl]-2-phenylacryiamid und 
N-(4-Chiorben2yl)-3-[2-(4-methylpiperazin-1-yl)phenyl]-acrylamid. 

l^TrTbSeJ Trlger'"'"^^^ """^"'""^ '^'^ ' ""'^ pharmazeutisch 

I^nTrprltn'f ' ''f '"''""^ ' "^^^'""""9 ^'"^^ Arzneimitteis zur Behandlung oder Vertiii- 

U^ng einer Stomng oder eines Zustandes ausgewahit aus Bluthochdruck, Depression, generalisierten Angsbi- 
standen. Phobien, posttraumatischem Stresssyndrom. l^eidungspers6nlichl<eLt6rung vorzeftiger EjaSn 
Esss orungen, Fettsucht. chemischen Abhfingigkeiten. Cluster-Kopfschmerz. IWigrane Schmerzen A^e"' 

n?nttlari^;^ '^r''" ^-^-^tnisstorungen^Parki^son-Kranir^^^^^^^ 

Z^S^T? '.f f J'^^"' K'e-nhimataxie, Storungen des Gastrointestinaltraktes. woran Veranderungen 
Se^dt ""'^^^'-"'-^ Paroxysmaler Hamikranie und Kopfschmerz. der Se- 

t?nTS",1iri'' Verbindung nach Anspruch 1 zur Hersteilung eines Arzneimittels zur Behandlung oder Verbu- 
SroTa^n^r^^^^^^^ 
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12. Pharmazeutische Zusammensetzung umfassend: 

a) einen pharmazeutisch annehmbaren Trager; 

b) eine Verbindung nach Anspruch 1 und 

c) einen 5-HT-Reuptake-lnhibitoroderein phamnazeutisch annehmbares Salz davon. 

13. Pharmazeutische Produkte enthaitend eine Verbindung nach Anspruch 1 und einen 5-IHT-Reuptake-lnhibitor oder 
ein phamnazeutisch annehmbares Salz davon als kombiniertes Praparat fur die gletchzeitige, getrennte oder auf- 
einander folgende Verwendung .zur Behandlung oder Verhutung eines Leidens oder eines Zustandes, das/der 
behandelt oder verhindert werden kann, Indem die serotonerge Neurotransmission verbessert wird. 



Revendlcations 

1 . Compost de formule 




dans laquelle represente un groupe de fomiule G^ G^, G^, G^ ou G^ representee ci-dessous 

6 
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or 



dans laquelle E repr6sente I'oxygene, le soufre, un groupe SO ou SOg ; 

R6 est choia dans le groupe consistent en I'hydrogene, des groupes alkyle en k (alkyle en Co & C V 
aryle dans lequel le groupement aryle est un groupe ph6nyle. naphtyle ou h^^ro^KSS d^ns tequ^t 

f - les groupements pyrWl^^^^^^^^ 

Sfc ^ ■ benzlsoxazolyleetbenzlsothlazolyleet q estegal azero un. deux Lis ou quatre 

SnJ fhTf'^Hf T' P"""'"^ '^^^ facultatlvement subsLes avec un ou pi s ieur^ suS 

S t zSro/un ot." dtuxT " ' ^"^-'"^^y'^' '^-^ -SO«-(«IMe en C, . C^) dans lequei g esi 

R7 est choisi dans le groupe consistant en i'hydrogene, des groupes alkyle en C. k C. (alkyle en C, & C V 

aorledansleque legroupernent aryle estungroupementph^nyle.naphtyfeouh^tiroan^^^^^^^^^^^ 

le groupement het6roa,yle est choisi dans le groupe consistant en les g^upements pyridyle py^i^^^^^^^^^^^ 

zoxazolyle.benzoth.azolyle,benzisoxazob.leetbenzisothiazofyleetqeste^^^^ 

uan?s rirr T- ^^""""^ ^^^^ facultatlvement subsLes avec un ou p lus eurs subsj 

cTc^ d^n, S;. r f *^f'"°"'"'^t*^y'«- -C{=OHalkyle en C, S Cg). cyano et -SO..(alMe en 

Cf a Cg) dans lequel j est 6gal k z6ro, un ou deux ; j v y c ei i 

ou bien R6 et R7, conjolntement, torment une chaTne de 2 & 4 atomes de carbone • 

?heptegon j; ; ^""J'""*^'"^"* «vec I'atome d'azote auquel ils sont flx6s. fonrient un noyau penta- 

et p est 6ga\ k un, deux ou trois ; 

.ZT """^^'^^^ P'"Sieurs substituants, de preference avec zero Tt^is 

SV^z^r^'u^'o^deTx^'^"^^'^ 

R3 repr6sente un groupe -(CH2)„B. dans lequel m est #gal k z6ro, un. deux ou trois et B repr^sente I'hydro- 

4 h6t6ro atomes dans le noyau, chacun des groupes aryle et heteroaryle precit§s pouvant etre facultatlvement 
dammentdl^ " P^^^^-nce avec z.ro Mrois suUuants. ch"sisTd6pen 

en cTr Z ^'T. ^" substituants chloro, fluoro. bromo, iodo, alkyle en C, k C„ alko^ 

un ou de^'x l"""''^'""^^'^^'^' '^^^^^ ^V*"'^' "^^O^^ -SOg-(alkyie en a Ce) dans lequel g est egal a 

repr§sente un groupe alkyle en C, k Cg ou aryle. ou bien R3 et peuvent 6tre facultativement pris con- 
jo,ntemen avec I'atome d'azote auquel ils sont f ix6s pour former un no^u hit^roalkyle. pe^Thepta^^^^^^^^ 
deux quelconques des atomes de carbone dudit noyau h6t6roalkyle pouvant Stre fLtetivement rempS 
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parun hetero-atome choisi dans le groupeconslstant en I'azote, I'oxygene et le soufre ; ledit noyau heteroalkyle 
pouvant etre facultativennent substitud avec un substituant aryie ou h^t^roaryle ; 

R5 repr^sente I'hydrog^ne, un groupe alkyle en k Cg ou aryle, ledit groupe aryle 6tant choisi dans le groupe 

consistant en les groupes phenyle, naphtyle, pyrldyle et pyrimidyle, n'innporte lequel desdits groupes aryle 
pouvant etre facultatlvement substltue independannment sur n'Importe quel site de liaison disponible avec 
n'innporte lequel des radicaux de X ; 

X repr6sente I'hydrogene, un groupe chloro, fluoro, bromo, iodo, cyano, alkyle en a Cg, hydroxy, trifluoro- 
methyle, alkoxy en k Cg, -SOn,-(a!kyle en a Cg) dans lequel m est 6gal k 26ro, un ou deux, -C02R'^° ou 
-C0NR11R12; 

chacun des groupes R^^, R"''^ et R^^ est choisi, independamment, parmi les radicaux presentes dans la defi- 
nition de R2 ; ou bien R"'"' et R*'^, conjolntement avec Tatome d'azote auquel ils sont fix§s, fomient un noyau 
penta- k heptagonal qui peut contenir 1 a 4 h6tero-atomes choisis entre I'azote, le soufre et I'oxygene ; 
les lignes discontinues repr^sentent des doubles liaisons facultatives ; 
ou un de ses sels phamiaceutiquement acceptables. 

2. Compose suivant la revendication 1 , dans lequel Ri repr^sente un groupe 



et R® repr6sente un groupe nnethyle. 

3. Compose suivant la revendication 1, dans lequel R^ represente un groupe phenyle substitu6 ou phenyl-(CH2)- 
substitu§. 

4. Compose suivant la revendication 2, dans lequel R^ represente un groupe phenyle substitue ou phenyl-(CH2)- 
substitue. 

5. Compost suivant la revendication 2, dans lequel R^ represente Thydrog^ne, R^ et R^ repr^sentent I'hydrogene 
ou des groupes m6thyle, et X represente I'hydrogene, un groupe fluoro ou chloro. 

6. Compose suivant la revendication 3, dans lequel R^ represente I'hydrogene, R^ et R^ representent I'hydrogene 
ou des groupes methyle, et X represente I'hydrogene, un groupe fluoro ou chloro. 

7. Compose suivant la revendication 4, dans lequel R^ represente I'hydrogene, R^ et R^ representent I'hydrogene 
ou des groupes methyle, et X represente I'hydrogene, un groupe fluoro ou chloro. 

8. Compose suivant la revendication 1 , ledit compose etant choisi entre les suivants : 

3-[2-(4-methylpiperazine-1 -yl)phenyl]-2-N-diph6nyl-acrylamlde ; 

3- [2- (4-methylpiperazlne-1-yl)phenyl] -N- {4-trifluoro-methyiphenyl) -acrylamide ; 

N-(3,4-dichlorophenyl)-3 - [2-(4-methylplperazine-1-yl)-phenyi)-acrylamlde ; 

N-(4-chlorobenzyl)-3-[2-(4-methylpiperazlne-1 -yl)-phenyl]-2-phenylacrylamide ; et 

N-(4-chlorobenzyi)-3-[2-(4-methylpiperazine-1-yl)-phenyl]-acrylamide. 

9. Composition phamiaceutlque comprenant un compose suivant la revendication 1 et un support pharmaceutique- 
ment acceptable. 

10. Utilisation d'un compose suivant la revendication 1 dans la production d'un medicament destine au traitement ou 
k la prevention d'un trouble ou d'une affection faisant partie du groupe comprenant I'hypertension, la depression, 
le syndrome d'anxiete generalisee, des phobies, le syndrome de stress post-traumatique, le syndrome d'evitement 
affectif, rejaculation prematuree, des troubles de I'alimentation, I'obesite, des dependances chimiques, les cepha- 
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lees vasculaires de Horton, la migraine, la douleur, la maladie d'Aizheimer, ie syndrome obsesslonnei compulsif 
a panique, des troubles de la m6moire, la maladie de Parkinson, des troubles endocriniens, un angiospasme' 
I ataxie cerebelleuse, des troubles du tractus gastro-intestinal impllquant des modifications de la motivit6 et de la 
secretion, et I'hemicranie paroxystique chronique et les c6phal6es associSes ^ des troubles vasculaires. 

11. Utilisation d'un compos6 suivant la revendication 1 dans la production d'un mddicament destine au traitement ou 
a la prevention d'un trouble ou d'une affection qui peut itre trait6 ou pr6venu en augmentant la neurotransmission 
serotoninergique. 

12. Composition pharmaceutique comprenant : 

a) un support phannaceutiquement acceptable ; 

b) un compos6 suivant la revendication 1 ; et 

c) un infiibiteur de riabsorption de 5-HT ou un de ses sels pharmaceutiquement acceptables. 

13. Produits phamfiaceutiques contenant un compost suivant la revendication 1 ; et un inhibiteur de r6absotption de 
5-HT ou un de ses sels phamiaceutlquement acceptables, sous forme d'une preparation mixte ou k des fins d'uti- 
lisation simultanie. s6par6e ou s6quentiell6 dans Ie traitement ou la prevention d'un trouble ou d'une affection qui 
peut etre traite ou pr6venu en augmentant la neurotransmission serotoninergique. 
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